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Wklv sdshu jhqhudol}hv wkh h{lvwlqj frlqwhjudwlrq dqdo|vlv olwhudwxuh lq wzr uhvshfwv1 Iluvwo|/
wkh sureohp ri h￿flhqw hvwlpdwlrq ri yhfwru huuru fruuhfwlrq prghov frqwdlqlqj h{rjhqrxv L+4,
yduldeohv lv h{dplqhg1 Wkh dv|pswrwlf glvwulexwlrqv ri wkh +orj0,olnholkrrg udwlr vwdwlvwlfv iru
whvwlqj frlqwhjudwlqj udqn duh ghulyhg xqghu gl￿huhqw lqwhufhsw dqg wuhqg vshfl￿fdwlrqv dqg
wkhlu uhvshfwlyh fulwlfdo ydoxhv duh wdexodwhg1 Whvwv iru wkh suhvhqfh ri dq lqwhufhsw ru olqhdu
wuhqg lq wkh frlqwhjudwlqj uhodwlrqv duh dovr ghyhorshg wrjhwkhu zlwk prgho plvvshfl￿fdwlrq
whvwv1 Vhfrqgo|/ h￿flhqw hvwlpdwlrq ri yhfwru huuru fruuhfwlrq prghov zkhq wkh vkruw0uxq g|0
qdplfv pd| gl￿hu zlwklq dqg ehwzhhq htxdwlrqv lv frqvlghuhg1 D uh0h{dplqdwlrq ri wkh sxu0
fkdvlqj srzhu sdulw| dqg wkh xqfryhuhg lqwhuhvw udwh sdulw| k|srwkhvhv lv frqgxfwhg xvlqj X1N1
gdwd xqghu wkh pdlqwdlqhg dvvxpswlrq ri h{rjhqrxvo| jlyhq iruhljq dqg rlo sulfhv1
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58Ixoo hvwlpdwlrq uhvxowv duh dydlodeoh rq uhtxhvw1 "5
VF+7, lv wkh Odjudqjh pxowlsolhu vwdwlvwlf iru whvwlqj
wkh qxoo ri qr vhuldo fruuhodwlrq/ "5
II+4, lv Udpvh|*v UHVHW whvw vwdwlvwlf/ "5
Q+5, lv wkh Mdutxh0Ehud vwdwlvwlf
iru whvwlqj wkh qxoo ri Jdxvvldq huuruv/ dqg "5
K+4, lv wkh vwdwlvwlf iru whvwlqj wkh qxoo ri qr khwhurvnhgdvwlflw|1
Wkh qxpehu lq +￿, lqglfdwhv wkh ghjuhhv ri iuhhgrp1
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Lq rughu wr suryh Wkhruhpv 714071< dqg 814/ zh qhhg d qxpehu ri dgglwlrqdo vxevlgldu| uhvxowv1 Zh frqvlghu
Fdvh LY dqg eulh￿| ghwdlo wkh dowhudwlrqv qhfhvvdu| iru wkh rwkhu fdvhv ehorz Ohppd D141







zkhuh ￿B l vd+ p>p ￿ u, pdwul{ zkrvh froxpqv duh d edvlv iru wkh ruwkrjrqdo frpsohphqw ri ￿1 Khqfh/
+￿>￿B, lv d edvlv iru Up1O h w￿ eh wkh +p . 4,0xqlw yhfwru +4>33,31 Wkhq/ +￿￿>￿>￿, lv d edvlv iru Up.41L w
wkhuhiruh iroorzv iurp +5144, wkdw iru w￿4
W ￿ d? w













vhh Skloolsv dqg Vror +4<<5/ Wkhruhp 6148/ s1<;6,1 Dovr
W￿4￿
3}￿
w @ W￿4w , d= +D15,






3F￿+O,hw @ RS+4,= +D16,



















$ ￿￿| @￿ ￿￿￿3
|>
dqg/ dv V\\ @ W￿4+￿|￿a ]￿
￿4 . X,
￿










V\\ $S ￿|| @￿ xx . ￿|￿￿￿￿3
|=
Fi1 Mrkdqvhq +4<<4/ Ohppd D16/ s1489<, dqg Mrkdqvhq +4<<8/ Ohppd 4316/ s1479,1




dqg gh￿qh J+d,@+ J4+d,3>J5+d,,3/z k h u hJ4+d, ￿ ￿
3
BF￿ Ep+d,/
￿ Ep+d,^@ +￿ Eq+d,3> ￿ En+d,3,3‘@Ep+d, ￿
U 4
3 Ep+d,gd/d q gJ5+d, ￿ d ￿ 4
















￿ Eq+d, ￿ ￿|{￿￿4
{{ ￿ En+d,
l
/ d 5 ^3>4‘/d q gV]]/ V]\ dqg V\\ duh gh￿qhg lq +6154,1
Surri1 Wkhvh vwdwhphqwv iroorz iurp +D14, dqg +D15, e| dsso|lqj wkh uhvxowv ri Skloolsv dqg Vror +4<<5/
Wkhruhp 6148/ s1<;6, dqg xvlqj +714, dqg +715,1 Fi1 Mrkdqvhq +4<<4/ Ohppd D16/ s1489<, dqg Mrkdqvhq
+4<<8/ Ohppd 4316/ s1479, dqg Skloolsv dqg Gxuodxi +4<;9,1
Iru wkh uhpdlqlqj fdvhv/ zh qhhg rqo| pdnh plqru prgl￿fdwlrqv wr Fdvh LY1 Lq Fdvh L/ ￿ @ ￿B zlwk
+￿>￿B, d edvlv iru Updqg EW @ ￿1 Iru Fdvh LL/ zkhuh ]￿
￿4 @+ ￿W>]3











￿B dqg EW @+ ￿>￿,1 Fdvh LLL lv vlplodu wr Fdvh L dv
lv Fdvh Y1
Surri ri Wkhruhpv 714 dqg 715= Vhh Shvdudq/ Vklq dqg Vplwk +4<<:/ Dsshqgl{ D,1
Ohppdv D150D17 ehorz iroorz wkh dqdo|vlv ri Mrkdqvhq +4<<8/ Fkdswhu 46/ ss1 4::0533,1 Vhh dovr
Mrkdqvhq +4<<7,1 Zh frqfhqwudwh rq wkh uhsuhvhqwdwlrq iru wkh olplwlqj glvwulexwlrq ri wkh PO hvwlpdwru a ￿￿
lq Fdvh LY xqghu Ku = udqn^￿|‘@u ri +61;,1
Iluvwo|/ zh qrwh wkdw zh pd| ghfrpsrvh wkh PO hvwlpdwru a ￿￿ yld ruwkrjrqdo surmhfwlrq dv
a ￿￿ @ ￿￿￿ ￿
3
￿a ￿￿ . ￿￿ ￿
3a ￿￿ . ￿￿ ￿
3a ￿￿>









+￿>￿, wkh ruwkrjrqdo surmhfwru rqwr wkh ruwkrjrqdo frpsohphqw
ri +￿>￿,d q g￿ ￿ dqg ￿ ￿ gh￿qhg vlploduo|1 Zh wkhq gh￿qh






@ ￿￿ . ￿￿ ￿
3￿ ￿￿ . ￿￿ ￿
3￿ ￿￿ @ ￿￿ . EWXW> +D19,






fi1 Mrkdqvhq +4<<8/ +4614,/ +4615,/ s14:<,1 Wkh qrupdol}dwlrq ￿ ￿
3
￿￿ ￿￿ @ Lu surylghv wkh u5 uhvwulfwlrqv uhtxluhg
wr mxvw0lghqwli| ￿ ￿￿1 Wkh PO hvwlpdwru iru ￿xx lv jlyhq iurp +6153, e|
a ￿xx @ W￿4￿a \
￿















Ohppd D15 Xqghu Ku gh￿qhg lq +61;, dqg Dvvxpswlrqv 514/ 515/ 614 dqg 714/
￿ ￿￿ ￿ ￿￿ @ rS+W￿4@5,> ￿ ￿
3
￿V]]￿ ￿￿ @￿ ￿￿ . rS+4,> ￿ ￿
3
￿V]\ @￿ ￿| . rS+4,> a ￿xx @￿ xx . rS+4,=




dqg qrwlqj wkdw D
￿4
W @
￿￿ ￿￿>W4@5￿ ￿>W￿ ￿
￿3
/ wkhvh uhvxowv duh rewdlqhg
e| wkh dssolfdwlrq ri d vlplodu dujxphqw wr wkdw xvhg lq wkh surri ri Ohppd 4614 ri Mrkdqvhq +4<<8/ ss14;30
4,1


































dqg J+d, lv gh￿qhg lq Ohppd D14/ d 5 ^3>4‘1K h q f h /
￿
















zkhuh ￿ ￿| ￿ a ￿|+a ￿￿,a ￿
3
￿￿ ￿￿ dqg/ iurp Ohppd D15/ ￿ ￿| ￿￿| @ rS+4,1 Htxdwlrq +D1<, diwhu srvw0pxowlsolfdwlrq







































e| wkh frqvlvwhqf| ri a ￿xx/ Ohppd D14 dqg ￿ ￿| ￿ ￿| @ rS+4,1 Wkh ￿uvw htxdolw| lq +D1:, uhvxowv iurp wkh
gh￿qlwlrq ri XW dqg wkh uhsuhvhqwdwlrq +D1:, iroorzv e| qrwlqj wkdw ￿ E￿
q+=, pd| eh uhsodfhg e| E￿
q+=, lq +D18,1





q+=,/ WXW lv dv|pswrwlfdoo| pl{hg qrupdo zlwk frqglwlrqdo
yduldqfh +D1;,1 Fi1 Mrkdqvhq +4<<8/ Ohppd 4615/ ss14;406,1

























zklfk lv glvwulexwhg dv d fkl0vtxduhg udqgrp yduldeoh zlwk u+p ￿ u .4 ,ghjuhhv ri iuhhgrp1
Surri1 Wkh surri pluuruv wkdw ri Ohppd 461; ri Mrkdqvhq +4<<8/ ss14<507,1 Dssolfdwlrqv ri Ohppdv D15
dqg D16 doorzx vw rv k r zw k d w￿5^cf
W+￿￿>u, ￿ cf
W+a ￿￿>u,‘ htxdov





























fi1 Mrkdqvhq +4<<8/ +431<,/ s1475,1 Wkh uhsuhvhqwdwlrq +D143, iroorzv iurp wkh uhsuhvhqwdwlrqv +D18,
















Khqfh/ +D143, lv frqglwlrqdoo| "5^u+p ￿ u . 4,‘ zklfk lv lqghshqghqw ri J+=, zklfk lpsolhv wkh uhvxow krogv
xqfrqglwlrqdoo|1
Surri ri Wkhruhpv 716 dqg 717= Zh glvfxvv wkh surri ri Wkhruhp 717> Wkhruhp 716 iroorzv vlploduo|1
Lq Fdvh LLL dqg xqghu Ku/ dqdorjrxvo| wr +D143,/ wkh olnholkrrg udwlr vwdwlvwlf ￿5^cf
W+￿>u,￿cf
W+a ￿>u,‘/ zkhuh






















dozklfk lv "5^u+p￿u,‘ glvwulexwhg1 Wkh olnholkrrg udwlr vwdwlvwlf iru f4 @ 3 lv jlyhq e| ￿5^cf
W+a ￿>u,￿cf
W+a ￿￿>u,‘

































J4+d,/ d 5 ^3>4‘1 Qrz/ frqglwlrqdo rq
J+=,/ wkh udqgrp u0yhfwru
U 4
3 J5=4+d,gE￿







1 Khqfh/ lq Fdvh LY/ xqghu Ku dqg f4 @ 3/ wkh olnholkrrg udwlr vwdwlvwlf
￿5^cf
W+a ￿>u, ￿ cf
W+a ￿￿>u,‘ kdv d olplwlqj "5+u, glvwulexwlrq1
Surriv ri Wkhruhpv 718 dqg 719= Zh glvfxvv wkh surri ri Wkhruhp 719> Wkhruhp 718 iroorzv e| d
vlplodu dujxphqw1 Wkh olnholkrrg udwlr vwdwlvwlf lv wkh gl￿huhqfh ri olnholkrrg udwlr vwdwlvwlfv iru Ku djdlqvw
Kq lq Fdvhv LY dqg Y dv wkh pd{lpl}hg olnholkrrgv iru Kq duh lghqwlfdo lq erwk Fdvhv1 Khqfh/ iurp Wkhruhp





































gZq￿u+d, ￿ Q+3> 4
45Lq￿u,/ wkh uhvxow iroorzv1 Fi1 wkh surri ri Wkhruhp 516 ri Mrkdqvhq +4<<4/
s148:4,1
Surri ri Wkhruhpv 71: dqg 71;= Wkhvh uhvxowv iroorz e| vlplodu dujxphqwv wr wkrvh lq wkh Surriv ri
Wkhruhpv 714 dqg 715 jlyhq lq Shvdudq/ Vklq dqg Vplwk +4<<:/ Dsshqgl{ D,1
S u r r ir iW k h r u h p7 1 < =E| Ohppd D16/ ￿ ￿￿ ￿￿￿ @ RS+W￿4,1 Khqfh/ dv|pswrwlfdoo|/ wkh lqfoxvlrq ri
wkh odjjhg hvwlpdwhg frlqwhjudwlqj uhodwlrqvklsv a ￿
3
￿}￿




w￿4/ w @4 >===>W1 Wkhuhiruh/ dv wkh uhjuhvvlrq frqwdlqv rqo| yduldeohv zklfk duh vwdwlrqdu|/
wkh uhvxow iroorzv> vhh Skloolsv dqg Gxuodxi +4<;9, dqg Skloolsv dqg Vror +4<<5,1




$ ￿ ￿￿￿/ zkhuh ￿ ￿￿￿
lv d +u> u, srvlwlyh gh￿qlwh pdwul{1 Dv ￿
3





















$ ￿ ￿￿| @ ￿ ￿￿￿￿3
|1 Vlploduo|/ dv ￿ V\\ @
W￿4+￿|￿￿ ]￿
￿4 . ￿ X,￿ S￿+￿|￿￿ ]￿
￿4 . ￿ X,
3
/ ￿ V\\ $S ￿ ￿|| @￿ xx . ￿|￿ ￿￿￿￿3
|1 Lw dovr vwudljkwiruzdugo| vhhq wkdw
W￿4E3





3 J+d,J+d,3gd dqg E3
W+￿ V]\ ￿ ￿ V]]￿3
|￿,@W￿4E3
W]￿
￿4￿ S￿ ￿ X3 ,
U 4
3 J+d,g￿ E￿
q+d,3/ zkhuh EW lv gh￿qhg lq Ohppd D14> fi1 +D17, dqg +D18,1 Wkhuhiruh/ wkh uhvxow rewdlqv e|
hpsor|lqj vlplodu dujxphqwv wr wkrvh lq wkh Surri ri Wkhruhpv 714 dqg 715 jlyhq lq Shvdudq/ Vklq dqg Vplwk
+4<<:/ Dsshqgl{ D,1
deoTTi?_  L4T|@|L? Lu h|U@* V@*it
Wkh fdofxodwlrqv ri dv|pswrwlf fulwlfdo ydoxhv iru wkh +orj0, olnholkrrg udwlr frlqwhjudwlrq udqn vwdwlvwlfv
OU+KumKu.4, dqg OU+KumKq,/ gh￿qhg e| +718, dqg +71:, uhvshfwlyho|/ duh fduulhg rxw dv iroorzv1
Iru d jlyhq frlqwhjudwlqj udqn k|srwkhvlv Ku gh￿qhg e| +61;,/ zh jhqhudwh p ￿ u lqghshqghqw udqgrp
zdon surfhvvhv
}w @ }w￿4 . hw>w @4 >5>===>W>
zlwk }3 @ 3 dqg hw ￿ LQ+3>Lp,1 Zh wkhq sduwlwlrq }w @+ |3
w>{3
w, zkhuh |w dqg {w duh uhvshfwlyho| +q ￿ u,0
dqg n0yhfwruv ri udqgrp zdon yduldeohv dqg hw @+ z3
w>y3
w,3 lv sduwlwlrqhg frqirupdeo| zlwk }w @+ |3
w>{3
w,/
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a }w￿4 Fdvh Y
<
A A A A @
A A A A >
>
￿ }w￿4 lv gh0phdqhg }w￿4 +ru wkh ROV uhvlgxdo iurp wkh uhjuhvvlrq ri }w￿4 rq 4, dqg a }w￿4 lv gh0phdqhg dqg
gh0wuhqghg }w￿4 +ru wkh ROV uhvlgxdo iurp wkh uhjuhvvlrq ri }w￿4 rq +4>w,,/ w @4 >5>===>W1 Zh frpsxwh wkh
pd{lpxp hljhqydoxh dqg wkh wudfh ri wkh pdwul{ +E14,1 Xvlqj W @ 833/ wkh deryh vwhsv duh uhshdwhg 43>333
wlphv1 Wdeohv W140 W18 surylgh wkh 3=38 dqg 3=43 xsshu fulwlfdo ydoxhv iurp wkhvh hpslulfdo glvwulexwlrqv/
ghqrwhg ￿pd{ dqg ￿wudfh uhvshfwlyho|/ dv hvwlpdwhv ri wkh fruuhvsrqglqj fulwlfdo ydoxhv ri wkh olplwlqj glvwulex0
wlrqv ri wkh frlqwhjudwlrq udqn vwdwlvwlfv OU+KumKu.4, dqg OU+KumKq, iru Fdvhv L0Y zlwk q￿u @4 >5>===>45
dqg n @3 >===>81
Iru Fdvhv L/ LL dqg LY/ wkh dv|pswrwlf fulwlfdo ydoxhv uhsruwhg lq Wdeohv W14/ W15 dqg W17 duh vlplodu wr
wkrvh lq Wdeohv 609 ri Kduer hw do1 +4<<;,1 Krzhyhu/ iru Fdvhv LLL dqg Y/ Wdeohv W16 dqg W18/ wkh fulwlfdo
ydoxhv zkhq n @ 3 gl￿hu iurp wkrvh wdexodwhg lq Mrkdqvhq +4<<8/ Fkdswhu 48, gxh wr gl￿huhqfhv lq wkh
vshfl￿fdwlrq ri wkh ghwhuplqlvwlf frpsrqhqwv zklfk duh vxppdul}hg ehorz=
Lqwhufhsw Olqhdu Wuhqg Txdgudwlf Wuhqg
SVV MRK SVV MRK SVV MRK
Fdvh L Q Q Q Q Q Q
Fdvh LL uhvwulfwhg uhvwulfwhg Q Q Q Q
Fdvh LLL xquhvwulfwhg xquhvwulfwhg Q \ Q Q
Fdvh LY xquhvwulfwhg xquhvwulfwhg uhvwulfwhg uhvwulfwhg Q Q
Fdvh Y xquhvwulfwhg xquhvwulfwhg xquhvwulfwhg xquhvwulfwhg Q \
Lq Fdvh LLL/ Mrkdqvhq frpsxwhv fulwlfdo ydoxhv lqfoxglqj d olqhdu wuhqg lq wkh YDU/ exw zh gr qrw1 Vlploduo|/
lq Fdvh Y/ wkh fulwlfdo ydoxhv uhsruwhg e| Mrkdqvhq +dqg Rvwhuzdog0Ohqxp +4<<5,, duh edvhg rq d YDU
prgho frqwdlqlqj erwk olqhdu dqg txdgudwlf wuhqgv/ exw lq rxu frpsxwdwlrqv zh rqo| lqfoxgh olqhdu wuhqgv
zlwk xquhvwulfwhg frh￿flhqwv1 Vhh dovr vhfwlrq 5 dqg wkh glvfxvvlrq lq Shuurq dqg Fdpsehoo +4<<6,1 Zh
qrwh lq sdvvlqj wkdw wkh fulwlfdo ydoxhv uhsruwhg iru Fdvhv L/ LLL dqg Y pd| eh uhjdughg dv pxowlyduldwh
jhqhudol}dwlrqv ri wkh w0vwdwlvwlfv a ￿> a ￿￿ dqg a ￿￿ lq Glfnh| dqg Ixoohu +4<:<, zkloh wkrvh uhsruwhg iru Fdvhv LL
dqg LY duh pxowlyduldwh htxlydohqwv ri wkh I0vwdwlvwlfv ￿4 dqg ￿6 lq Glfnh| dqg Ixoohu +4<;4,1
doCBO,j C=￿
￿
Fdvh L= Qr Lqwhufhswv dqg Qr Wuhqgv
3=38
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 63717 65<17 68618 6:;13 73513 75915 :4158 :71<< :;163 ;416; ;719; ;:199
44 58;1: 5;318 63614 65913 67:1< 6:316 981;9 9;1<; :5154 :8178 :;178 ;4193
43 54817 5681; 5891: 5::17 5<;1: 64;19 8<195 96154 99168 9<198 :518; :8176
< 4:81< 4<81< 5471< 56618 58514 5:413 861<4 8:187 93195 961;5 9:149 :3153
; 47415 48;15 4:816 4<514 53<16 5581: 7:1<7 84163 87186 8:1;4 931;3 961:;
: 44314 4581< 47417 4891: 4:417 4;819 75163 78178 7;1;4 841<< 8816; 8;15;
9 ;614; <91:< 44315 45616 46913 47;1: 6915: 6<1:9 751;9 79159 7<146 8513:
8 8<166 9<1;: ;4178 <51<5 43715 44816 5<1<8 66147 6918< 6<1<5 751<5 7914<
7 6<1;4 7<189 8<14< 9;1:3 ::193 ;916; 561<5 5:15: 63193 661<; 6:157 73147
6 57138 65149 6<173 791:< 861:5 9317: 4:19; 54149 57183 5:1<6 63198 66175
5 45169 4:1:< 5616: 5;197 6619; 6;143 44136 4:1:< 4;13; 54158 57137 5:136
4 7149 ;146 44174 4714< 4:157 4<1:9 7149 ;146 44174 4714< 4:157 4<1:9
3=43
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 5<81: 65319 6771; 69;1< 6<514 7481; 9:1<8 :4184 :71:7 ::1;; ;31<; ;61<4
44 58415 5:613 5<817 64:15 66;1< 69319 95195 981:9 9;1<< :5136 :71<< :;13:
43 53;13 55;1; 57<16 59<19 5;<1< 64314 89193 8<1;6 96146 99154 9<15< :5137
< 49<1; 4;<14 53:1: 55915 5771: 5951: 83193 87163 8:174 93193 96188 99189
; 46819 48516 49;1< 4;819 53516 54;18 78133 7;156 84176 87177 8:18: 93193
: 43817 45314 46818 48317 4971: 4:<13 6<16< 751:5 781;; 7;1;9 85144 88138
9 :;17: <41<3 4371< 44:18 46318 47613 6617; 691<6 73135 76149 79136 7;1<9
8 88175 99147 ::144 ;:1;< <<15; 43<1< 5:18: 631:3 661<6 6:148 7313: 76147
7 6919< 781<8 8813: 97146 :51<6 ;416< 5418; 571;7 5;149 64159 6716: 6:158
6 54179 5<13; 69153 76157 7<1;: 89188 4818: 4;1<9 5514; 58156 5;153 64138
5 43158 481;6 531<6 581;4 6319; 68159 <15; 451;6 49134 4;1<8 541:5 5717;
4 6137 917< <185 45154 471<4 4:173 6137 917< <185 45154 471<4 4:173
￿Wkh fulwlfdo ydoxhv ￿pd{ dqg ￿wudfh vwdwlvwlfv duh frpsxwhg dv wkh pd{lpxp hljhqydoxh dqg wkh wudfh
ri wkh pdwul{ gh￿qhg e| +E14, iru vdpsoh vl}h W @ 833 dqg 43>333 uhsolfdwlrqv1 Fdvh L lv gh￿qhg e| +61<,1
q dqg n uhihu wr wkh qxpehu ri hqgrjhqrxv dqg h{rjhqrxv yduldeohv/ uhvshfwlyho|/ dqg u lv wkh qxpehu ri




Fdvh LL= Uhvwulfwhg Lqwhufhswv dqg Qr Wuhqgv
3=38
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 67415 69814 6;<17 74619 76:14 79418 :8184 :;18: ;41:7 ;71;5 ;:1<3 <4144
44 5<41: 64715 66917 68;1: 6;413 73617 9<1:9 :6144 :9135 :<156 ;5169 ;8153
43 5781: 5981< 5;:13 63:15 65:1; 67;18 97144 991;8 :314: :617: :9153 :<15;
< 53713 5561; 57516 5931; 5:<18 5<:1< 8:1<8 94167 9717: 9:1:: :31;9 :6198
; 49914 4;51: 4<<1: 54919 5651; 57<16 85139 88159 8;154 9418< 97173 9:178
: 46518 47;13 49614 4:;13 4<518 53918 7917: 7<18: 851;: 881;4 8;1;8 941:7
9 43519 44916 45;1< 4741: 48717 49:13 73186 761:9 791<3 7<1<: 851;; 88198
8 :81<; ;918; <:18: 43;19 44<1; 4631; 67173 6:17; 7318: 76195 791:: 7<1;3
7 8617; 951:8 :5148 ;4158 <3193 <<16: 5;15: 6417; 6719< 6:1;6 7314< 7618;
6 671;: 75173 7<176 8915; 96143 9<1:5 55137 58187 5;17< 64189 67148 6:14<
5 5314; 58156 63179 68179 6<1<7 77189 481;: 4;1;; 541<5 571<: 5:1;5 63183
4 <149 45178 4815: 4:1;3 53196 56135 <149 45178 4815: 4:1;3 53196 56135
3=43
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 66513 68917 6;316 7361; 75:16 78319 :513< :8168 :;188 ;4173 ;7169 ;:157
44 5;715 63817 65;14 68314 6:419 6<617 9917: 9<17; :51:8 :81:4 :;19; ;41:5
43 56;16 58<13 5:<13 5<<16 64<15 66;1< 93199 961:: 991:; 9<1<; :51;9 :81;;
< 4<:1: 54917 5671: 58613 5:417 5;<16 871<4 8;14: 94154 9715: 9:168 :3165
; 49316 4:917 4<51< 53<15 55914 5741; 7<137 85156 8816; 8;164 9415; 97157
: 45:15 47515 48:13 4:418 4;81: 4<<18 76177 7918< 7<19: 8519: 88194 8;18:
9 <:1;: 44318 45618 46913 47;16 49319 6:198 731<6 77138 7:13< 7<1;8 8519:
8 :41;4 ;514: <51<6 43619 44717 45815 641:6 671<< 6:1;4 731;9 761;3 791;:
7 7<1<8 8<13: 9:1;6 :919< ;8167 <61<5 581;3 5<134 65133 6813; 6;136 731;7
6 641<6 6<145 781;< 851:4 8<156 9819< 4<1;9 551<; 5913; 5;1;6 641:6 67189
5 4:1;; 551:9 5:18; 6515; 691;7 74166 461;4 491:7 4<19: 55187 5815: 5:1;:
4 :186 43183 46154 4819; 4;157 5318: :186 43183 46154 4819; 4;157 5318:
￿Fdvh LL lv gh￿qhg e| +6143,1 Dovr vhh wkh irrwqrwh wr Wdeoh W141
dA2oCBO,j C=￿
￿
Fdvh LLL= Xquhvwulfwhg Lqwhufhswv dqg Qr Wuhqgv
3=38
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 65;18 68517 6:918 7331; 75716 77;1; :7195 ::1:5 ;31;: ;61<6 ;:146 <3156
44 5:<1; 63515 65717 67:1: 69<18 6<418 9;1<4 :5164 :8155 :;175 ;4189 ;7174
43 56813 58818 5:918 5<:15 64:17 66:1: 96165 981<; 9<173 :5189 :817; :;18;
< 4<717 54717 5651: 58419 5:317 5;;19 8:153 93199 9619; 9:137 :3153 :51<;
; 48:1; 4:715 4<419 53;16 5571; 57415 84148 87177 8:187 931;3 96187 99194
: 45719 47318 4881< 4:31: 4;819 4<<1; 78186 7;1<4 85155 88137 8;138 94136
9 <81;: 43<19 4551; 46817 47;17 4931< 6<1;6 751<8 7913< 7<143 85139 871;7
8 :317< ;4178 <5175 4361: 44719 4581< 66197 691;3 6<1;8 751<5 781<; 7<135
7 7;1;; 8;196 9;139 ::154 ;9175 <8147 5:175 631:4 661;: 6:13; 6<1<< 7519;
6 64187 6;1<6 79177 86174 9314< 991<7 54145 5718< 5:1:8 631:7 66196 6916;
5 4:1;9 56165 5;175 66168 6;148 751:6 471;; 4;139 5413: 57155 591<7 5<1:<
4 ;13: 4417: 47168 491<3 4<1:6 5514< ;13: 4417: 47168 491<3 4<1:6 5514<
3=43
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 64<19 67618 69:18 6<414 74813 76;13 :4169 :7194 ::198 ;3193 ;6188 ;917<
44 5:51: 5<714 6491< 66;1; 69314 6;41; 98196 9;1;3 :41<8 :8135 ::1;9 ;31;9
43 55:1: 57;16 59;18 5;;1; 63<14 65;1< 8<1;8 96133 981<: 9<146 :513; :71<4
< 4;:1< 53:14 55816 5761: 59514 5;315 87143 8:189 9317< 9618< 9918< 9<186
; 48513 49;17 4;71; 53416 54:1: 56619 7;156 8417: 87187 8:188 93179 96173
: 44<1: 4671< 47<1: 49715 4:;16 4<516 751:3 781:7 7;1<9 841<6 8719; 8:1;8
9 <4173 43717 44:16 46313 47514 48719 691;7 73154 76158 79163 7<139 841<3
8 99156 :91<8 ;:1<6 <;178 43<16 45317 64135 67143 6:148 73135 751<8 781<:
7 781:3 871;7 9618: :519< ;4173 ;<1<3 571<< 5;15: 64163 67163 6:154 6<1<<
6 5;1:; 681;; 7519: 7<189 8913; 95198 4<135 55148 58154 5;144 631;8 6619:
5 481:8 531:8 58196 6316: 68139 6<18< 451<; 481<; 4;1:; 5419: 5716: 5:138
4 9183 <186 4515: 471:9 4:16< 4<196 9183 <186 4515: 471:9 4:16< 4<196
￿Fdvh LLL lv gh￿qhg e| +6144,1 Dovr vhh wkh irrwqrwh wr Wdeoh W141
dAoCBO,j C=g
￿
Fdvh LY= Xquhvwulfwhg Lqwhufhswv dqg Uhvwulfwhg Wuhqgv
3=38
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 6971; 6;<15 74618 76:16 7931: 7;716 :;175 ;41;8 ;71:6 ;:1;5 <31:7 <61:8
44 64714 66818 68;13 6;318 73516 7561: :5183 :81:: :;1<: ;41<< ;813; ;:1<;
43 5981; 5;91; 63:13 65:1: 67:1< 69:1; 9:138 :3153 :61;5 :9148 :;1;: ;41;<
< 55519 57517 59317 5:<16 5<:16 64819 9415: 97186 9:19: :31:4 :6195 :9184
; 4;613 4<<14 5481; 5651< 57<15 59816 88147 8;13; 94155 97175 9:178 :317;
: 47:16 49613 4::1; 4<51; 53:14 55417 7<165 85195 881;6 8<134 95133 97194
9 4481< 45;1; 4741: 48716 4991< 4:<19 76194 791<: 83143 8613; 881;6 8;1:;
8 ;:14: <:1;6 43;1< 45313 46319 47415 6:1;9 731;< 761:5 791;7 7<1:9 85196
7 96133 :5143 ;4153 <3135 <<144 43:19 641:< 671:3 6:1;8 731<; 761:8 79199
6 75167 7<169 89176 96187 9<1;7 :91;5 58175 5;1:5 6419; 67198 6:177 73145
5 581:: 631:: 6816: 7316: 78143 7<185 4<155 55149 571;; 5:1;3 63188 66159
4 4516< 48177 4;13; 5317: 5614: 581:3 4516< 48177 4;13; 5317: 5614: 581:3
3=43
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 6881< 6:<1; 73616 7591; 78316 7:619 :8135 :;13< ;4164 ;7167 ;:167 <313;
44 6381; 65:14 67<15 6:413 6<517 74714 9<178 :51:5 :818< :;178 ;4185 ;7156
43 58;13 5:;1< 5<;1< 64<15 66;1: 68;1< 96193 991:; 9<1<3 :51<7 :8197 :;186
< 5481< 56814 58615 5:415 5;<18 6391< 8;13< 94175 9715; 9:176 :3163 :613:
; 4:91< 4<51; 53<14 55818 5741: 58:18 8513; 88158 8;14; 9414< 961<< 9:135
: 4741; 48:13 4:419 4;81< 4<<1< 54713 79187 7<1:3 8519< 88184 8;18; 9416:
9 44319 45616 46915 47;17 4931< 4:613 731:9 77134 7:13; 7<1:; 851:6 88195
8 ;51;; <6146 4361: 4471: 45814 4681; 68137 6:1<5 731<7 761<5 791:7 7<18<
7 8<149 9;137 :919; ;818< <61<; 43518 5<146 65145 68137 6;137 74134 76199
6 6<167 79133 851:4 8<16< 981<3 :5166 5:143 59143 5<133 641;< 67199 6:15;
5 5613; 5:1<9 65184 6:13: 7418: 79143 4:14; 4<1:< 55186 5815; 5:1;9 63187
4 43188 46164 481;5 4;14< 531:6 56144 43188 46164 481;5 4;14< 531:6 56144
￿Fdvh LY lv gh￿qhg e| +6145,1 Dovr vhh wkh irrwqrwh wr Wdeoh W141
dAeoCBO,j C=F
￿
Fdvh Y= Xquhvwulfwhg Lqwhufhswv dqg Xquhvwulfwhg Wuhqgv
3=38
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 68514 6:91; 73415 75816 77<14 7:516 ::1:6 ;4133 ;61<; ;:138 <3134 <51;;
44 63517 6561< 67919 69;1; 6<31; 74517 :41;7 :8134 ::1<: ;414; ;715< ;:158
43 58814 5:917 5<916 64:18 66:17 68:19 9914: 9<16; :5179 :817< :;13< ;4137
< 54617 56616 58415 5:314 5;;14 63914 9317; 961;3 991<9 9<1;4 :51;3 :81:3
; 4:71< 4<31< 53:1< 5571; 57415 58:15 8714: 8:16; 9316: 96195 9919: 9<193
: 47315 48913 4:319 4;816 4<<1< 54716 7;18: 841<: 871<7 8;153 94163 961;9
9 43<15 45516 46818 47;16 4931; 4:616 7519: 79144 7<15< 85157 871<: 8;133
8 ;5156 <51<9 43713 44814 45818 46918 6:13: 73133 751<7 79136 7<136 841;6
7 8;1<6 9;143 ::147 ;9163 <71;; 4361; 64133 661<: 6:13; 73139 76136 781::
6 6<166 7918; 8617; 93187 9:155 :7134 57168 5:1<9 631<5 661;4 6918< 6<15;
5 561;6 5;1:9 6616< 6;183 76178 7:1;7 4;166 54154 5714; 591<8 5<1:7 65186
4 44187 47186 4:147 4<195 55168 571;5 44187 47186 4:147 4<195 55168 571;5
3=43
￿wudfh ￿pd{
q ￿ uqn 3 4 5 6 7 8 3 4 5 6 7 8
45 67617 69:17 6<413 74814 76;16 79417 :7158 ::15: ;3176 ;6183 ;9186 ;<15;
44 5<714 64915 66:1< 68<1< 6;419 7351< 9;189 :41;6 :71:< ::194 ;3197 ;6175
43 57:1; 59;1: 5;<13 63;1; 65;17 67;18 951;3 9913: 9<14: :5144 :71<4 ::1:<
< 53917 55913 57713 5941< 5:<1< 5<:19 8:16: 93187 96183 99195 9<176 :5163
; 49;15 4;719 53413 54:17 56714 57<17 84159 87179 8:176 93165 96149 99157
: 46718 47<1< 49718 4:;19 4<613 5391; 781:8 7;1<: 85136 871:8 8:1:4 93193
9 43716 44:15 46315 47516 48813 49:13 6<1<3 76155 79163 7<13: 841<7 871:8
8 ::188 ;;158 <;1;5 43<1: 45318 4631; 67149 6:146 73149 76145 79134 7;1;<
7 88134 961<; :51:4 ;41:5 <3164 <;18: 5;165 64164 67158 6:166 73146 751;9
6 6915; 76134 7<1;9 89185 9613< 9<177 55159 5815; 5;15; 64144 661;8 69174
5 54156 59135 63187 68139 6<196 77164 4915; 4;1<; 5419< 5717: 5:139 5<193
4 <1:8 45176 48137 4:164 4<1:< 55164 <1:8 45176 48137 4:164 4<1:< 55164
￿Fdvh Y lv gh￿qhg e| +6146,1 Dovr vhh wkh irrwqrwh wr Wdeoh W141
dADoWdeoh 4+d,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H4d
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 1537 1499 14<9 14:5 1598 1596
u @4 1357 1348 1353 1353 1357 1357
83 u @3 1484 1456 1497 1473 1587 1587
u @4 134: 133< 1348 1348 134< 134<
:8 u @3 14<< 148< 1559 1539 1678 1685
u @4 1353 1346 1355 1355 1358 1358
433 u @3 15;3 157; 1675 1659 17:8 17<5
u @4 135< 134< 1364 1364 1367 1367
483 u @3 174; 1763 1857 187< 1:56 1:97
u @4 1366 1364 1373 1373 1376 1376
633 u @3 1<8: 1<;; 1<;; 1<<< 1<<: 1<<<
u @4 1383 1384 1386 1386 1386 1386
Wdeoh 4+e,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H4e
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 14<6 1497 14;7 1498 1637 163<
u @4 1354 1347 134; 134; 1358 1358
83 u @3 1468 1445 1477 1458 15;3 15;7
u @4 1346 133; 1345 1345 1353 1353
:8 u @3 1495 1466 14;: 149< 1683 1689
u @4 134: 1343 134: 134: 1358 1358
433 u @3 155: 14<9 15:; 158: 1794 17:;
u @4 1355 1349 1358 1358 1365 1365
483 u @3 174< 175< 184< 187: 1:57 1:9;
u @4 1369 1368 1369 1369 1375 1375
633 u @3 1<8; 1<<4 1<;< 1<<; 1<<: 4133
u @4 137; 137: 137< 137< 1383 1383
dASoWdeoh 4+f,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H4f
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 1564 14;5 1554 14<5 15<4 15:<
u @4 135; 134< 1357 1357 135< 135<
83 u @3 1536 148< 1554 14;; 1656 163;
u @4 1357 1348 1355 1355 1363 1363
:8 u @3 15<< 158: 1684 165< 17;9 17<3
u @4 1366 1357 1367 1367 1377 1377
433 u @3 1776 1764 1868 1874 19;3 1:3:
u @4 1377 1369 137: 137: 1388 1388
483 u @3 1:96 1;57 1;8; 1;<9 1<67 1<8<
u @4 1387 1386 138; 138; 1393 1393
633 u @3 4133 4133 4133 4133 4133 4133
u @4 1389 1388 138: 138: 1393 1393
Wdeoh 4+g,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H4g
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 1559 14;5 154< 14;; 1637 163<
u @4 135: 134: 1355 1355 1358 1358
83 u @3 14<; 148: 1553 14;; 1684 166<
u @4 1356 1348 1355 1355 1366 1366
:8 u @3 15;< 1585 1678 1655 1848 1854
u @4 1366 1356 1369 1369 137: 137:
433 u @3 1766 1755 1859 185< 1:3: 1:67
u @4 1374 1366 1379 1379 1393 1393
483 u @3 1:84 1;44 1;7; 1;;; 1<79 1<9;
u @4 1387 1385 138: 138: 1396 1396
633 u @3 4133 4133 4133 4133 4133 4133
u @4 1387 1389 138: 138: 1393 1393
dA.oWdeoh 5+d,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H5d
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 1535 1496 14<4 149< 155: 1549
u @4 1355 1348 134; 134; 1354 1354
83 u @3 1489 145; 1499 1479 154: 1534
u @4 1348 133< 1347 1347 134< 134<
:8 u @3 14<: 1497 1566 1543 15<8 15:;
u @4 1354 1345 1355 1355 135; 135<
433 u @3 15:9 1584 1673 1665 1757 1758
u @4 135: 1355 135< 135< 136; 136;
483 u @3 1854 1887 1975 19;4 1:7: 1:<9
u @4 1374 1369 1376 1376 1383 1383
633 u @3 1<;9 1<<; 1<<; 4133 4133 4133
u @4 1387 1387 1386 1386 1389 1389
Wdeoh 5+e,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H5e
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 158; 14<: 157: 1544 15:9 1584
u @4 1368 1356 135; 135; 1363 1363
83 u @3 1595 1543 15<4 1587 167< 1656
u @4 1365 1354 1363 1363 136; 136;
:8 u @3 173; 16:: 17:7 179< 188< 188<
u @4 137: 1367 1379 1379 1387 1387
433 u @3 18<: 1949 19<4 1:4; 1::6 1;37
u @4 1388 137< 1388 1388 1399 1399
483 u @3 1;<: 1<75 1<84 1<:5 1<:: 1<;<
u @4 1393 138: 138: 138: 1393 1393
633 u @3 4133 4133 4133 4133 4133 4133
u @4 1393 1393 138: 138: 138< 138<
dAHoWdeoh 5+f,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H5f
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 15;8 153< 15:7 155< 167; 15<;
u @4 1377 1359 1366 1366 138: 138:
83 u @3 1657 1594 1697 1658 1835 1798
u @4 1377 1363 1375 1375 13:: 13::
:8 u @3 1857 1834 1933 1933 1:9; 1:;4
u @4 138; 137: 1394 1394 13<9 13<9
433 u @3 1:68 1:9< 1;47 1;75 1<65 1<7;
u @4 1399 1395 1398 1398 13<7 13<7
483 u @3 1<98 1<;9 1<;7 1<<6 1<<; 1<<<
u @4 1397 1393 1393 1393 13:< 13:<
633 u @3 4133 4133 4133 4133 4133 4133
u @4 1394 1393 138; 138; 1399 1399
Wdeoh 5+g,= Uhmhfwlrq Iuhtxhqflhv iru H{shulphqw H5g
OU4 OU5 OU6
W Ku Kq Ku.4 Kq Ku.4 Kq Ku.4
63 u @3 16<5 15;; 16;; 165; 17<9 1768
u @4 13:4 1377 1389 1389 13<6 13<6
83 u @3 186< 17<3 18<8 18:< 1::3 1:96
u @4 13:7 138: 13:5 13:5 144< 144<
:8 u @3 1;47 1;6: 1;:8 1;<6 1<97 1<:5
u @4 13;8 13:6 13;3 13;3 1446 1446
433 u @3 1<8; 1<:; 1<:; 1<;: 1<<: 1<<;
u @4 13;5 13:; 13:; 13:; 1436 1436
483 u @3 4133 4133 4133 4133 4133 4133
u @4 139; 1399 1399 1399 13:< 13:<
633 u @3 4133 4133 4133 4133 4133 4133
u @4 1396 1394 1394 1394 139; 139;
dAboWdeoh 6= Frlqwhjudwlrq Udqn Vwdwlvwlfv
OU+KumKq, OU+KumKu.4,
Ku Vwdwlvwlf 3=38 FY 3=43 FY Vwdwlvwlf 3=38 FY 3=43 FY
u @3 ;31:4 ;4153 :919; 6713< 6:1;8 68137
u @4 79195 89176 851:4 5818< 6419; 5<133
u @5 54136 6816: 65184 47143 571;; 55186
u @6 91<6 4;13; 481;5 91<6 4;13; 481;5
Wdeoh 7= Frlqwhjudwlrq Udqn Vwdwlvwlfv iru Vkruw0uxq Uhvwulfwhg Prgho
j OU+KumKq, j OU+KumKu.4,
K3 Vwdwlvwlf 3=38 FY 3=43 FY Vwdwlvwlf 3=38 FY 3=43 FY
u @3 46<195 ;4153 :919; :81:6 6:1;8 68137
u @4 961;< 89176 851:4 6:13; 6419; 5<133
u @5 591;3 6816: 65184 4<193 571;; 55186
u @6 :154 4;13; 481;5 :154 4;13; 481;5
Wdeoh 8= Hvwlpdwhv ri wkh Huuru Fruuhfwlrq Frh￿flhqwv dqg Gldjqrvwlf Vwdwlvwlfv

























































Dedglu/ N1P1/ Kdgul/ N1/ W}dydolv/ H1/ 4<<<1 Wkh lq￿xhqfh ri YDU glphqvlrqv rq hvwlpdwru eldvhv1 Hfrqr0
phwulfd 9:/ 49604;41
Dkq/ V1N1/ Uhlqvho/ J1F1/ 4<<31 Hvwlpdwlrq ri sduwldoo| qrqvwdwlrqdu| pxowlyduldwh dxwruhjuhvvlyh prghov1
Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq ;8/ ;460;561
Ervzlmn/ K1S1/ 4<<51 Frlqwhjudwlrq/ Lghqwl￿fdwlrq dqg H{rjhqhlw|= Lqihuhqfh lq Vwuxfwxudo Huuru Fruuhfwlrq
Prghov1 Wlqehujhq Lqvwlwxwh Uhvhdufk Vhulhv1
Ervzlmn/ K1S1/ 4<<81 H￿flhqw lqihuhqfh rq frlqwhjudwlrq sdudphwhuv lq vwuxfwxudo huuru fruuhfwlrq prghov1
Mrxuqdo ri Hfrqrphwulfv 9</ 466048;1
Glfnh|/ G1D1/ Ixoohu/ Z1D1/ 4<:<1 Glvwulexwlrq ri wkh hvwlpdwruv iru dxwruhjuhvvlyh wlph vhulhv zlwk d xqlw
urrw1 Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq :7/ 75:07641
Glfnh|/ G1D1/ Ixoohu/ Z1D1/ 4<;41 Olnholkrrg udwlr vwdwlvwlfv iru dxwruhjuhvvlyh wlph vhulhv zlwk d xqlw urrw1
Hfrqrphwulfd 7</ 438:043:51
Hqjoh/ U1I1/ Judqjhu/ F1Z1M1/ 4<;:1 Fr0lqwhjudwlrq dqg huuru fruuhfwlrq= uhsuhvhqwdwlrq/ hvwlpdwlrq dqg
whvwlqj1 Hfrqrphwulfd 88/ 58405:91
Judqjhu/ F1Z1M1/ Olq/ M1O1/ 4<<81 Fdxvdolw| lq wkh orqj uxq1 Hfrqrphwulf Wkhru| 44/ 86308691
Kduer/ L1/ Mrkdqvhq/ V1/ Qlhovhq/ E1/ Udkehn/ D1/ 4<<;1 Dv|pswrwlf lqihuhqfh rq frlqwhjudwlqj udqn lq sduwldo
v|vwhpv1 Mrxuqdo ri Exvlqhvv Hfrqrplfv dqg Vwdwlvwlfv 49/ 6;;06<<1
Mrkdqvhq/ V1/ 4<;;1 Vwdwlvwlfdo dqdo|vlv ri frlqwhjudwlrq yhfwruv1 Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro
45/ 56405871
Mrkdqvhq/ V1/ 4<<41 Hvwlpdwlrq dqg k|srwkhvlv whvwlqj ri frlqwhjudwlrq yhfwruv lq Jdxvvldq yhfwru dxwruh0
juhvvlyh prghov1 Hfrqrphwulfd 8</ 4884048;31
Mrkdqvhq/ V1/ 4<<51 Frlqwhjudwlrq lq sduwldo v|vwhpv dqg wkh h￿flhqf| ri vlqjoh0htxdwlrq dqdo|vlv/% Mrxuqdo
ri Hfrqrphwulfv 85= 6;<07351
Mrkdqvhq/ V1/ 4<<71 Wkh uroh ri wkh frqvwdqw dqg olqhdu whupv lq frlqwhjudwlrq dqdo|vlv ri qrqvwdwlrqdu|
yduldeohv1 Hfrqrphwulf Uhylhzv 46/ 538055<1
Mrkdqvhq/ V1/ 4<<81 Olnholkrrg0Edvhg Lqihuhqfh lq Frlqwhjudwhg Yhfwru Dxwruhjuhvvlyh Prghov1 R{irug
Xqlyhuvlw| Suhvv/ R{irug1
Mrkdqvhq/ V1/ Mxvholxv/ N1/ 4<<51 Whvwlqj vwuxfwxudo k|srwkhvhv lq d pxowlyduldwh frlqwhjudwlrq dqdo|vlv ri
wkh SSS dqg XLS iru XN1 Mrxuqdo ri Hfrqrphwulfv 86= 54405771
Rvwhuzdog0Ohqxp/ P1/ 4<<51 D qrwh zlwk txdqwlohv ri wkh dv|pswrwlf glvwulexwlrq ri wkh pd{lpxp olnholkrrg
frlqwhjudwlrq udqn whvw vwdwlvwlfv1 R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv 87/ 79407:41
Sdun/ M1\1/ 4<<51 Fdqrqlfdo frlqwhjudwlqj uhjuhvvlrqv1 Hfrqrphwulfd 93/ 44<04761
Sdun/ M1\1/ Skloolsv/ S1F1E1/ 4<;<1 Vwdwlvwlfdo lqihuhqfh lq uhjuhvvlrqv zlwk lqwhjudwhg surfhvvhv= Sduw 51
Hfrqrphwulf Wkhru| 8/ <804641
Shuurq/ S1/ Fdpsehoo/ M1/ 4<<61 D qrwh rq Mrkdqvhq*v frlqwhjudwlrq surfhgxuh zkhq wuhqgv duh suhvhqw1
Hpslulfdo Hfrqrplfv 4;/ :::0:;<1
Shvdudq/ P1K1/ Shvdudq/ E1/ 4<<:1 Zrunlqj zlwk Plfur￿w 713= Lqwhudfwlyh Hfrqrphwulf Dqdo|vlv1 R{irug
Xqlyhuvlw| Suhvv/ R{irug1
Shvdudq/ P1K1/ Vklq/ \1/ 4<<91 Frlqwhjudwlrq dqg vshhg ri frqyhujhqfh wr htxloleulxp1 Mrxuqdo ri Hfrqr0
phwulfv :4= 44:04761
Shvdudq/ P1K1/ Vklq/ \1/ 4<<<1 Orqj0uxq vwuxfwxudo prghoolqj1 Pdqxvfulsw1 Xqlyhuvlw| ri Fdpeulgjh1
kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2
Shvdudq/ P1K1/ Vklq/ \1/ Vplwk/ U1M1/ 4<<:1 Vwuxfwxudo dqdo|vlv ri yhfwru huuru fruuhfwlrq prghov zlwk
h{rjhqrxv L+4, yduldeohv1 G1D1H1 Zrunlqj Sdshu Qr1 <:391 Xqlyhuvlw| ri Fdpeulgjh1
Skloolsv/ S1F1E1/ 4<<41 Rswlpdo lqihuhqfh lq frlqwhjudwhg v|vwhpv1 Hfrqrphwulfd 8</ 5;606391
Skloolsv/ S1F1E1/ Gxuodxi/ V1Q1/ 4<;91 Pxowlsoh wlph vhulhv uhjuhvvlrq zlwk lqwhjudwhg surfhvvhv1 Uhylhz ri
Hfrqrplf Vwxglhv 86/ 7:607<81
Skloolsv/ S1F1E1/ Kdqvhq/ E1H1/ 4<<31 Vwdwlvwlfdo lqihuhqfh lq lqvwuxphqwdo yduldeohv uhjuhvvlrq zlwk L+4,
surfhvvhv1 Uhylhz ri Hfrqrplf Vwxglhv 8:/ <<04581
Skloolsv/ S1F1E1/ Vror/ Y1/ 4<<51 Dv|pswrwlfv iru olqhdu surfhvvhv1 Dqqdov ri Vwdwlvwlfv 53/ <:4043341
d+oUdkehn/ D1/ Prvfrql/ U1/ 4<<<1 Frlqwhjudwlrq udqn lqihuhqfh zlwk vwdwlrqdu| uhjuhvvruv lq YDU prghov1 Wkh
Hfrqrphwulfv Mrxuqdo 51
\dpdgd/ K1/ Wrgd/ K1\1/ 4<<;1 Lqihuhqfh lq srvvleo| lqwhjudwhg yhfwru dxwruhjuhvvlyh prghov= vrph ￿qlwh
vdpsoh hylghqfh1 Mrxuqdo ri Hfrqrphwulfv ;9/ 880<81
d+2o